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Specification 

(54) [Title of the invention] _ 
Production of planar display device 



(57) [Abstract] 

[Problems to be solved] To provide a method of producing a planar display device whereby 
production is made possible using a shorter process. 

[Constitution] In manufacturing an edge-light system planar display device provided with linear 
light source 7 at the side of transparent light guide plate 1, adhesive 6 is printed on sheets 3 to 5 
to be applied to light guide plate 1 and they are applied to light guide plate 1 . 




1 : Light guide plate 

2: Light diffusion transmission member 

3: Surface diffusion sheet 

4: Rear surface reflective sheet 

5: Side face reflective sheet 

6: Adhesive 

7: Linear light source 
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[Claims of the invention] 

[Claim 1] A method of manufacturing an edge-light system planar display device provided 
with a linear light source at the side face of a transparent light guide plate, which method of 
manufacturing a planar display device is characterized by the fact that an adhesive is printed on 
sheets to be applied to the light guide plate and are applied to the light guide plate. 
[Claim 2] The method of manufacturing a planar display device described in claim 1 
characterized by the fact that the sheets applied to the light guide plate are surface diffusion 
sheets. 

[Claim 3] The method of manufacturing a planar display device described in claim 1 
characterized by the fact that the sheets applied to the light guide plate are rear surface reflective 
sheets. 

[Claim 4] The method of manufacturing a planar display device described in claims 1 to 3 
characterized by the fact that the adhesive is provided on a portion of each sheet. 
[Detailed description of the invention] 

[Field of industrial application] The present invention pertains to a method of manufacturing a 

planar display device used for liquid crystal display devices, etc. 

[0002] 

[Prior art] An edge-light system planar display device provided with a linear light source at the 
side face of a transparent light guide plate is used as back lighting for a liquid crystal display 
device, etc. In the planar display device, a pattern for uniform distribution of light from the 
linear light source is formed by printing, etc. on the rear surface of a transparent light guide 
plate, a surface diffusion sheet is provided for the front side of the light guide plate and a rear 
surface reflective sheet is provided for the rear surface of the light guide plate. In the 
aforementioned planar display device, methods such as ultrasonic fusion and bonding with a 
double coated tape are used for fastening the surface diffusion sheet or rear surface reflective 
sheet to the light guide plate. 
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[0003] 

[Problems to be solved by the invention] In the ultrasonic fusion method, fusion of areas of 
surface diffusion sheet or rear surface reflective sheet other than the area to be bonded may 
occur. Furthermore, in the bonding method with a double coated tape, it is necessary to apply 
small pieces of double coated tape according to a complicated bonding pattern when the area to 
be bonded has a complicated shape and an additional process is required. Based on the above- 
mentioned background, the purpose of the present invention is to provide a method of 
manufacturing a planar display device without the aforementioned disadvantage. 
[0004] 

[Means to solve the problem] In order to achieve the aforementioned purpose, the present 
invention is a method of manufacturing a planar display device characterized by the fact that an 
adhesive is printed on sheets to be applied to the light guide plate and then applied to the light 
guide plate in the production of an edge-light system planar display device provided with a linear 
light source at the side face of a transparent light guide plate. Furthermore, in the above- 
mentioned method of manufacturing a planar display device, the sheets applied to the planar 
display device may be surface diffusion sheets. Furthermore, the sheets applied to the planar 
display device may be rear surface reflective sheets. And furthermore, the adhesive printing may 
be provided for one portion of each sheet alone. 

[0005] The present invention is explained in further detail with drawings below. Fig. 1 is a 
cross-section view of a working example of the planar display device produced by the method of 
manufacturing the planar display device of the present invention. Fig. 2 is a flow chart of the 
manufacturing process for the planar display device of the present invention. Fig. 3 to Fig. 7 are 
top views of adhesive printing patterns that can be used in manufacturing method the planar 
display device of the present invention. In the figure, 1 is the light guide plate, 2 is a light 
diffusion transmission member, 3 is a surface diffusion sheet, 4 is a rear surface reflective sheet, 
5 is a side face reflective sheet, 6 is the adhesive, and 7 is the linear light source. 
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[0006] As shown in Fig. 1, light diffusion transmission member 2 is formed on the rear surface 
of light guide plate 1. 

[0007] For light guide plate 1, a transparent rectangular sheet-like material with a thickness in 
the range of 1 to 30 mm is desirable. For the material used for light guide plate 1 , a resin such as 
an acrylic resin, polycarbonate resin, and polyvinyl chloride resin or glass is suitable. 
[0008] Light diffusion transmission member 2 is formed on the rear surface of light guide plate 
as dots by a printing process, etc. Light diffusion transmission member 2 is formed in such a 
manner that the area ratio changes according to the change in luminosity from the light source. 
In general, it is formed in such a manner that the farther from the linear light source, the greater 
the area ratio in inverse proportion to the luminosity. 

[0009] Linear light source 7 is arranged at the side face of the light guide plate. Linear light 
sources may be arranged on one side of the light guide plate alone, or on two facing sides or on 
all of four sides. For the light source, cathode tubes such as hot cathode tube or cold cathode 
tube may be used. Furthermore, a curved reflective sheet may be provided as a cover for the 
linear light source to increase the efficiency of lighting from the linear light source. 
[0010] Surface diffusion sheet 3 is arranged on the surface side of the light guide plate 1. For 
the surface diffusion sheet, a film coated with a light diffusing material, a film that itself has a 
diffusion property, a milky white resin plate, etc. may be used. 

[001 1] Rear surface reflective sheet 4 is provided on the rear surface of the light guide plate. For 
the rear surface reflective sheet, a white film or white sheet is suitable. And furthermore, side 
face reflective sheet 5 may be formed on the side facing the linear light source of the light guide 
plate, as needed. 

[0012] The aforementioned sheets 3 to 5 are fastened to light guide plate 1 with adhesive 6. In 
order to fasten the aforementioned sheets 3 to 5 to the light guide plate with an adhesive, first, 
the sheets are printed with an adhesive. For the adhesive used in this case, a polyester type, 
acrylic type, or silicon type adhesive can be mentioned. For the printing method, screen printing 



-7- 



KOKAI PATENT APPLICATION NO. HEI 6-342106 

can be mentioned. It is effective when sheets 3 to 5 have an area greater than the area of the 
light guide plate and printing of the adhesive is done; then, the sheets are cut to fit the light guide 
plate rather than applying after cutting the sheets to the desired size ahead of time. 
[0013] Furthermore, a separator is applied. For the separator, a polypropylene sheet, etc. is 
suitable. When a separator is not applied to the sheets printed with the adhesive, blank punching 
is not possible. 

[0014] Subsequently, blank punching is done. For blank punching, fabrication is done for sheets 
3 to 5 to form a size that is the same as light guide plate 1 using the press method, etc. As a 
fabrication method for the sheets to form the desired shape, the standard cutting method with a 
cutter can be mentioned, but the method is not suitable since fine dust is formed at the time of 
cutting. And finally, the separator is removed and sheets 3 to 5 are bonded to the light guide 
plate. 

[0015] In general, resins such as polyethylene terephthalate resin and polycarbonate resin are 
used for surface diffusion sheet 3 and rear surface reflective sheet 4. Furthermore, for the 
material of light guide plate 1, acrylic resin may be used. In this case, thermal shrinkage of 
surface diffusion sheet 3 and rear surface reflective sheet 4 and light guide plate 1, thus, when 
heat is applied due to heat inside the device or external temperature, peeling of surface diffusion 
sheet 3 and rear surface reflective sheet 4 may occur and warping of the light guide plate may 
occur. Therefore, when a flexible material is used as the adhesive, the aforementioned influence 
can be minimized. 

[0016] For coating of adhesive 6, it is desirable when the adhesive is coated onto a portion of 
sheets 3 to 5 and coating of the adhesive over the entire surface of the sheets should be avoided. 
As a coating pattern for applying the adhesive to a portion of the sheets, coating of the adhesive 
to the four edges of the sheets can be mentioned (see Fig. 3 for reference). In this case, adhesive 
strength is adequate and migration of dust, between the light guide plate and sheet is absent. 
However, when the sheet has a rough surface, the peaks and valleys of the rough surface are 
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filled with the adhesive and the transparency is increased; thus, light may leak out at the side 
facing the light source. When the adhesive is coated on three sides of the sheet, the 
aforementioned problem can be avoided (see Fig. 4, for reference). Furthermore, for the 
adhesive coating pattern, coating of one edge of the sheet (see Fig. 5, for reference) or a portion 
of one edge (see Fig. 6 and 7, for reference) can be mentioned. When the adhesive is coated to 
form the aforementioned patterns, application can be done to the very edge of the light guide 
plate leaving a narrow adhesive area of 1 mm 2 or less. 
[0017] 

[Working Examples] For the light guide plate, an acrylic sheet was used. Furthermore, D204 of 
Kimoto Co., Ltd. was used for the surface diffusion sheet and E60 of Toray Corp. was used for 
the rear surface reflective sheet. Using screen printing, acrylic adhesive was coated on one side 
of the four sides of each of surface diffusion sheet and rear surface reflective sheet. 
[0018] A separator film was laminated onto the surface diffusion sheet and rear surface 
reflective sheet using a laminator, then blank punching was done to form a work side product. 
And finally, the separator film was removed and the sheets were positioned and bonded to the 
light guide plate. 
[0019] 

[Effect of the invention] In the method of manufacturing a planar display device of the present 
invention, an adhesive is printed onto sheets to be applied to the light guide plate, and they are 
applied to the light guide plate in the manufacture of an edge-light system planar display device. 
Therefore, fusion of the surface diffusion sheet or rear surface reflective sheet is absent in the 
method of manufacturing a planar display device of the present invention, and production can be 
done easily, even when the adhesive pattern is complicated; furthermore, production of planar 
display device is made possible with a simple process. 
[Brief description of figures] 

[Fig. 1 ] A cross-section view of a working example of a planar display device produced 
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by the method of manufacturing a planar display device of the present invention. 

[Fig. 2] A flow chart of the manufacturing process of the planar display device of the 

present invention. 

[Fig. 3] A top view of an adhesive printing pattern in the method of manufacturing a 
planar display device of the present invention. 

[Fig. 4] A top view of an adhesive printing pattern in the method of manufacturing a 
planar display device of the present invention. 

[Fig. 5] A top view of an adhesive printing pattern in the method of manufacturing a 
planar display device of the present invention. 

[Fig. 6] A top view of an adhesive printing pattern in the method of manufacturing the 
planar display device of the present invention. 

[Fig. 7] A top view of an adhesive printing pattern in the method of manufacturing the 
planar display device of the present invention. 
[Explanation of codes] 
1 : Light guide plate 

2: Light diffusion transmission member 

3: Surface diffusion sheet 

4: Rear surface reflective sheet 

5: Side face reflective sheet 

6: Adhesive 

7: Linear light source 
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mvmILABLE COPY 

[Fig. 1] 



1 : Light guide plate 

2: Light diffusion transmission member 

3: Surface diffusion sheet 

4: Rear surface reflective sheet 

5: Side face reflective sheet 

6: Adhesive 

7: Linear light source 
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Printing of adhesive 



Lamination of separator 



Blank punching 



Bonding with light guide plate 
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[Fig. 2] 
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ulwi AVAILABLE UUKt 

[Fig. 3] 




7 mm mm\ 



6: Adhesive 

7: Linear light source 

[Fig. 4] 




7 mm %mm 



6: Adhesive 

7: Linear light source 
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[Fig. 5] 




6: Adhesive 

7: Linear light source 



[Fig. 6] 




7mxm mm 



6: Adhesive 

7: Linear light source 
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[Fig. 7] 




6: Adhesive 

7: Linear light source 
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September 3, Hei 5 

[Attached amendments have been incorporated into the text of this translation] 
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